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detecting and understanding high-latitude changes,
and searching for their global impactsAvailable online 25 March 2014AbstractRapid and dramatic climate changes in the Arctic and the projection of their impacts on lower-latitude regions require careful
evaluation, understanding, and use of multidisciplinary, internationally coordinated efforts. The Third International Symposium on
Arctic Research (ISAR-3), devoted to these objectives, was held on January 14e17, 2013 in Tokyo, and was an essential step in this
direction. The pool of papers that make up this Special Issue provides an insight into the discussions conducted during the ISAR-3
meeting.
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High latitude regions have been experiencing signif-
icant changes over the most recent several decades, with
no area changing faster than the Arctic. All components
of the Arctic climate systemdatmosphere, ocean,
cryosphere, ecosystemsdhavebeenentangled in climate
change. Detecting these changes and understanding their
nature and the potential global implications are urgent
tasks. Because of the complexity and high costs associ-
atedwith high-latitude climate studies, thiswork requires
multinational and multidisciplinary efforts.
The Third International Symposium on Arctic
Research (ISAR-3), titled “Detecting the change in the
Arctic system and searching the global influence,” was
held January 14e17, 2013 in Tokyo. ISAR-3 was a sig-
nificant step further toward the coordination of interna-
tional efforts in high-latitude climate studies. 270
participants from 15 countries discussed environmental
changes in the Arctic atmosphere, ocean and sea ice,52/$ - see front matter  2014 Elsevier B.V. and NIPR. All rights
x.doi.org/10.1016/j.polar.2014.03.002hydrology, permafrost and snow cover, ice sheets and
glaciers, and terrestrial and marine ecosystems. This
Symposium was focused on detecting and understanding
recent Arctic changes, and searching for their global in-
fluence. It also aimed to envision the future of the Arctic,
through scientific discussions as well as enhanced na-
tional and international cooperation and collaborations,
including those betweenArctic and non-Arctic countries.
2. The ISAR-3 publications
This invited Special Issue reflects the multidisci-
plinary nature of this international meeting. The papers
in this Special Issue discuss a broad spectrum of
terrestrial, aquatic, oceanic, and atmospheric processes
that compose the Arctic as a system. Among the com-
ponents included are physical processes in the atmo-
sphere (Uchiyama et al., 2014), a perennially ice-
covered ocean (Laney et al., 2014), the responses of
terrestrial ice to warming (Konya et al., 2014, Iwahanareserved.
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atmosphere greenhouse gas exchanges (Belikov et al.,
2014, Kim et al., 2014, and Morishita et al., 2014)
and analyses of the various components of high-latitude
terrestrial ecological systems (Miyazaki et al., 2014, Tei
et al., 2014, Hayashi et al., 2014, and Osono et al.,
2014).
In particular, Uchiyama et al. (2014) investigated
cloud properties and their relation to cyclonic distur-
bances and associated cold air outbreaks, using in-situ
observations in Ny-Ålesund, Svalbard. These re-
searchers found that cloud droplet size differed between
more-water type clouds (when droplet size was small)
and more-ice type clouds (when droplets were larger,
with low-density water droplets and high-density ice
particles). This analysis may have important implica-
tions for improving the physical components of atmo-
spheric models.
Seasonal differences in the vertical distributions of
algal biomass and related bio-optical properties in the
central Arctic Ocean and Beaufort Sea were studied by
Laney et al. (2014), using various bio-optical sensors
integrated into Ice-Tethered Profilers. The collected
time series allow more accurate assessments of the
timing of changes in under-ice algal biomass in the
Arctic Ocean.
Konya et al. (2014) analyzed fifty-years-long mete-
orological and glaciological records of the Toll Glacier
on Bennett Island in the Siberian Arctic. The authors
found that this glacier's cumulative mass balance shows
a strong negative (and accelerating) trenddmuch larger
than has been observed in the western Russian Arctic.
Iwahana et al. (2014) used observations of geo-
cryological characteristics of frozen sediments, such as
cryostratigraphy, ice content, and stable isotope ratio of
ground ice, from borehole sites near Chokurdakh,
Russia. The authors developed a history of sedimenta-
tion and permafrost aggradation, as well as the influence
of flooding on permafrost degradation/aggradation in
floodplains in permafrost regions. Understanding these
processes is essential for predicting the consequences of
permafrost thaw in response to global warming.
Fedorov et al. (2014) conducted a spatiotemporal
analysis of climatic conditions in northeast Eurasia over
several time periods of warming, in order to determine
regional patterns of recent climate fluctuations and their
effects on permafrost condition. They detected differ-
ential warming between 1935 and 1945, a southerly
shift to the center for warming in the 1990s, and
warming in all locations in the 2000s. These changes in
climate have also resulted in changes to permafrost
landscapes, including ground warming, deepening ofseasonal thaw, and increased cryogenetic activities
(thermokarst, thermal erosion, and thermal abrasion).
Belikov et al. (2014) examined the atmospheric CO2
distribution using a 3-D transport model and GOSAT
satellite retrievals in Subarctic regions. They detected
an abrupt CO2 increase in August 2010 compared to
2009, an increase attributed to wildfire in mid-latitudes
and its transport to the Subarctic. The significance of
this study includes the optimization of a transport model
using GOSAT satellite data to obtain accurate CO2
distribution and prediction.
Kim et al. (2014) examined carbon exchange rates in
juniper haircap moss and microbial respiration in no-
vegetation conditions in a five-year burned black spruce
forest in interior Alaska. They found that the variations of
these characteristics follow fluctuation in air temperature
during the fall season, suggesting that air temperature is
sensitive to juniper haircap moss and soil microbes after
fire. These findings demonstrate that fire-pioneer species
like juniper haircap moss represent a net carbon sink in
burned black spruce forests of interior Alaska.
Methane (CH4) and nitrous oxide (N2O) fluxes from
forest soil were measured by Morishita et al. (2014) in
central Siberia during the growing season, in relation to
floor vegetation types. They found that high soil mois-
ture condition and low availability of mineral nitrogen
resulted in N2O uptake, due to a denitrification process.
Furthermore, both CH4 and N2O were emitted from the
river, and those gases were produced at the basin of the
river bank, rather than from deep parts of the soil.
Miyazaki et al. (2014) conducted a monitoring of
seasonal and interannual variations of several hydro-
meteorological elements, energy, and carbon exchange
in a larch forest in northeastern Mongolia, from 2010 to
2012. Their analysis of annual net ecosystem exchange,
gross primary production, and ecosystem respiration
demonstrated that there was a remarkable response in
latent heat flux and net ecosystem exchange to both
vapor pressure deficit and surface soil water content.
Tei et al. (2014) developed tree-ring chronologies of
ring width and stable carbon isotope ratios over the past
160 years, using living larch trees at two forest sites in
the eastern Siberian Spasskaya Pad and Elgeeii, each
with different annual precipitation. They found that the
physiological responses of these larch trees to climate
change varied between sites and over time. For
example, they demonstrated that a reduction in tree
growth occurred alongside a rapid increase in water-use
efficiency at Elgeeii, where the forest is more produc-
tive than at Spasskaya Pad, indicating that temperature-
induced water stress for larch trees has been more se-
vere at Elgeeii since the 1990s.
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evaluation of the potential of reindeer droppings origi-
nating from winter diet for emission and/or absorption
of methane (CH4) and nitrous oxide (N2O) during
summer. This study suggests that droppings originating
from a winter diet had a negligible effect on the ex-
change fluxes of both CH4 and N2O.
Osono et al. (2014) assessed the role of fungi in
decomposition processes in the Canadian high Arctic
since degradation of the glacier. They found that
cellulose-decomposing fungi, playing a major role in
the transformation of litter, also took part in the
chemical changes of decomposing leaves and stems,
even under the harsh environment of the high Arctic.
This analysis suggests a strong contribution from fungi
toward the capacity for decomposition in the leaves and
litter of shrubs after glacial retreat, as well as toward the
carbon cycle in general.
Finally, we note that T. Ohata and A. Sugimoto were
organizers of the ISAR-3meeting and have thus initiated
this Special Issue. The reviewing process of the papers
contained in this Special Issue was conducted by guest
editors I.V. Polyakov, B. Bolton, R. Greve, J. Hutchings,
S.-J. Kim, Y. Kim, S.-H. Lee, F. Saito, and R. Suzuki,
with I.V. Polyakov as the Guest Editor in Chief.
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